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Research Abstract
Inorganic sulfur species with oxidation states between -2 and +6 have been isolated as the ligands in the rhodium dinuclear complexes from the oxygenation of disulfido
complex [(RhCp^*)_2(μ-CH_2)_2(μ-S_2)] (1)with O_2 in the air. The isolated oxysulfur complexes are the thiolsulfinato complex [(RhCp^*)_2(μ-CH_2)_2(μ-SSO)]
(2),thiolsulfonato complex [(RhCp^*)_2(μ-CH_2)_2(μ-SS(O)_2)] (3),α-disulfoxido complex cis-[(RhCp^*)_2(μ-CH_2)_2(μ-S(O)SO)] (4),and traps-[(RhCp^*)_2(μ-
CH_2)_2(μ-S(O)SO)] (5).Using peroxides such as m-CPBA, complex 1 as well as 2 and 3 gave the α-disulfone complex [(RhCp^*)_2(μ-CH_2)_2(μ-S(O)_2SO_2)]
(6).These dinuclear complexes have a dithiodirhodium metalacycle framework where the S-S moiety coordinates to the Rh-Rh group in a side-on fashion. The strong
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electron donation group of Cp^*Rh-RhCp^* allows the high grade oxygenated sulfur species of α-disulfone to work still as the didentate ligand through both S atoms. In
this research the reactivity of the isolated oxysulfur complexes towards electrophiles and nucleophiles has been explored. Complex 6 is readily reduced to 3 by NaBH_4,
not to 1. Although we did not succeed yet in the reduction of 3 to 1, but found that the reaction of 3 with I_2 or ICH_2CH_2I produces the precursor of 1,
[{(RhCp^*)_2(μ-CH_2)_2}_2(μ_4-S_4)]^<2+>. The artificial sulfur cycle on the Rh-Rh bond is completed.
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